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Henry S. Horn 1

Abstract. Four species of the endemic genus Uromacer are recognized:

catesbyi, fremitus, oxyrhynchus, and dorsalis. All save dorsalis show a re-

markably discrete di- or trimorphism in a color pattern that is apparently

cryptic. The adaptive significance of this polymorphism is discussed using an

intuitive model that draws on the theory of Levins.

The species are linearly ordered on the basis of body shape. Surprisingly,
the stomachs of the stoutest species contain arboreal lizards and frogs, while

the slimmer species take progressively more terrestrial lizards. The linear

order suggests a pattern of geographic speciation occurring at the time when
the northern and southern portions of Hispaniola were separate islands. Thus
the pattern is consistent with patterns of evolution and migration proposed
for other Hispaniolan reptiles by Williams and others. Speculations about

the origin of dorsalis, endemic to He de la Gonave, may explain why the

fauna of that islet is a curious mixture of species characteristic of the northern

and southern portions of Hispaniola.

INTRODUCTION

The snakes of the genus Uromacer are endemic to Hispaniola
and the surrounding islets. Some years ago A. Stanley Rand dis-

covered a color polymorphism in several local populations of

Uromacer oxyrhynchus. Examination of the other species has

shown that several of them are also polymorphic. Since the same

morphs of different species are superficially more similar than are

different morphs of the same species, this polymorphism sometimes

results in the misidentification of museum specimens. Conse-

quently, the polymorphism has obscured the pattern of distribution
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of the Forms of I 'romacer, making it difficult to relate their distribu-

tion to that o\' other Hispaniolan reptiles.

The recent concentration on the herpctologv of Hispaniola at

the Museum of Comparative Zoolog) (MCZ) has provided large,

synchronous collections of Uromacer from several localities. The

geographical coverage of even these large collections is not yet

extensive enough to warrant a definitive discussion o\' intraspeciflc

variation. However, the available collections allow me to assess

the validity oi the described species of I romacer, to suggest the

pattern of their relationships, to document their striking poly-

morphism in some detail, and to comment on some interesting

evolutionary problems posed by the genus. Though I have studied

only preser\ed material. I have made inferences about the eeolog\
oi the species

from their stomach contents. However, I must leave

several questions unanswered because I lack field knowledge of

Hispaniola. particularly
o\ seasonal changes during the year.

Where \1( / material was insufficient, I have examined speci-

mens from the American Museum ol Natural Histor\ ( AMNH),
the British Museum (Natural Histor\ ) (BMNH), the Field Mu-
seum o\ Natural Histor\ (I \1NII). the Yale Peabod) Museum

(YPM), the Albert Schwartz Field Series ( ASFS). and the United

States National Museum (USNM). I am grateful to the curators

o\ these collections for allowing me to examine specimens in

their charge.

I thank A. Stanle\ Kand and Ernest E. Williams tor discussion

and criticism throughout this stud\. Dr. Rand introduced me to

{J romacer, and his unpublished notes on their polymorphism
were the skirting point for m\ work. Dr. Williams sponsored part

of this stud) as m\ undergraduate diesis at Harvard College in

1962. \lv ideas ^w polymorphism developed from discussions

with Richard Levins and Robert II MacArthur. For criticisms o\'

several manuscripts. I am indebted to I nomas H. Irazzetta. Eliza-

beth G. Horn. Thomas W. Schoener, Albert Schwartz, and George
(i. Simpson. Dr. Schwartz kindlv compiled the fauna! list for

lie dc la Gonave.

MATERIAL AND METHODS

Cochran (1941 ) recognized six species of Vromacer: catesbyi,

scandax, frenatus, wetmorei, dorsalis, and oxyrhynchus. There is

reason to doubt the specific distinctness o\ scandal and wetmorei,

which Cochran recognized as respectively allied to catesbyi and

frenatus. For reasons given in the Appendix. I consider scandax
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to be identical with catesbyi, and wetmorei to be a subspecies of

frenatus. The remaining species are easily separated by the

diagnostic characters ot Cochran's key: snout length relative to

eye diameter, ventral scale count, and midbody scale rows. The

ranges of snout length and ventral scale count overlap between

species, but these characters arc usually sufficient tor tentative

identification ot" single specimens. I he number of scale rows at

midbody is constant in each species, but is diagnostic only for

oxyrhynchus. The subcaudal scale count for each species has a

laree range, and though there may be significant differences be-

tween the means oi different populations, it is seldom useful in

identifying a single specimen. Similarly, the presence or absence

of an anterior loreal ma\ be used to infer relationships among

populations, but it is useless as a diagnostic character.

Stomach contents of the MCZ and YPM specimens were re-

moved and identified. I he snakes had fed primarily 00 Anolis

whose ecolog) is rclati\el\ well known, so inferences about the

ecolog) of Uromacer ma) be made on the basis of these stomach

contents. Schwartz (in litt. ) and Merteiis (1939) have observed

that freshly caught Uromacer often swallow the cohabitants of a

collecting bag. but even those stomach contents that were not

eaten by free snakes will retleet the syntopic
fauna in which the

snakes were collected. To minimize this difficulty,
those stomach

contents that were undigested were ignored in analysis.

Where different color morphs are described for a single species

of Uromacer, these morphs are entirely distinct, with no inter-

mediates except between the gra\ and the striped gray forms.

There was never any hesitation in assigning any well-preserved

specimen to one o\ three alternative morphs: green, green above

and below, lighter below; gray-green, green above, mottled gray

below; or gra) . gray above and below. A detailed description of

each morph and its variations in each species is given in the

Appendix.

RESULTS AND INTERPRETATIONS

The ranges of the species of Uromacer are mapped in Figure 1

and listed in Table 1 .

External metric characters are listed in Table 2, and there are-

photographs of the several species in Figure 2. The species may
be linearly ordered, as in the table, on the basis of characters that

are correlated with slimming and lengthening the body. U. catesbyi

is typically colubrid in shape, with a short, blunt snout, low
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TABLE 1

Ranges of the species of Uromacer

Species Southwest and

Barahona

Peninsulas

Port-au-Prince

and vicinity

N. and E. lie de la Gondve

Dominican

Republic

cateshyi

frenatus

oxyrhynchus

dorsalis

TABLE 2

Metric morphology of the species of Uromacer

Snout length

relative

Species Number to eye Ventral Subcaudal

examined diameter scales scales

Scale

rows at Anterior

midbody loreal

catesbyi 254 2.0 167 ±0.7 183 ±1.0 17 —

frenatus 102 2.6 187 ±0.5 204 ±1.9

oxyrhynchus 129 3.0 200 ±0.5 199 ±1.1

17

19 present in 25

dorsalis 84 2.9 200 ±1.2 210 ±2.2 17 +

Entries are the means for each character ± the standard error of the mean.

The standard error of the mean snout length (±0.01) was, in all cases, less

than the reading error of each measurement (±0.2). Numbers separated by
* are significantly different at the .05 level by a one-tailed t test (Snedecor,

1956), for snout length, ventral count, and subcaudal count, or a binomial

test (Siegel, 1956), for scale rows at midbody and anterior loreal.
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Figure 2. a, Uromacer catesbyi MCZ57764 nr. Carpintero, Dominican

Republic; b, U. frenatus MCZ65530 Perrine nr. Jeremie, Haiti; c, U. oxyr-

hynchus MCZ 62713 Bombardopolis, Haiti; d, V. dorsalis MCZ 80815

Pointe-a-Raquettes, He de la Gonave, Haiti.
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ventral and subcaudal counts, and a
relatively thick bod\ covered

with rhomboidal scales that arc nearl) square. U. oxyrhynchui
and dorsalis arc shaped more like typical tree and vine snakes.

with long, pointed snouts, high ventral and subcaudal counts, and
more slender bodies covered with obliquely rhomboidal scales.

U. frenatus is intermediate between these extremes.

The stomach contents of I romacer are listed in Tables 3 and 3a.

In Table 3 the stomach contents of the snakes are pooled within

TABLE 3

Habitat of food taken by the species of I romacer

Habitat catesbyi fremitus oxyrhynchtu dorsalis

Trees

I ree trunks and bushes >»

( n.iss and open areas

( i round and rocks

3



1969 EVOLUTIONOF UROMACER 9

common habitats of the food species; the habitat groupings were
made by referring to Mertens (1939), Williams and Rand (1961),
and Rand (1962). Since the groupings are only generalizations,
and the samples are small and heterogeneous, the data do not

fully characterize the diets of the species of Uromacer. However,
the differences among the diets are so striking, when compared
to the uniformity of diets within each species, that crude relative

characterizations can be made with confidence.

U. catesbyi takes arboreal food almost exclusively, and dorsalis

feeds primarily on terrestrial food, whereas /. jrenatus and oxyrhyn-
chus are intermediate and more similar to each other than either

is to catesbyi. The tendency for the colubrid-like catesbyi to take

arboreal prey, and for the longer-snouted species to take pro-

gressively greater proportions of terrestrial prey, is the opposite
of expectations based on the morphology of the species (e.g.

Mertens, 1939, who suggest that oxyrhynchus is the most arboreal

species of Uromacer) .

Polymorphism. Of the four species of Uromacer, only the gray
dorsalis is not demonstrably polymorphic in at least one locality

(see Table 4). Green U. catesbyi occur throughout the range of

the species, but with a pattern unlike the corresponding morph

TABLE 4

Distribution of the color morphs of the species of Uromacer

Species Green Gray-green Gray Gray (striped)

catesbyi ENTIRE RANGE Miragoane

/. jrenatus He a Vache mainland He a Vache

/. wetmorei Barahona Isla Beata

oxyrhynchus Haiti & Haiti

ENTIRE RANGE Eastern D.R.

dorsalis ^ENTIRE RANGE

of any other species; catesbyi is polymorphic, with a gray form,

near Miragoane, in the middle of the southwest peninsula of Haiti.

U. f. jrenatus is monomorphic gray on the mainland, and poly-

morphic gray and gray-green on lie a Vache. The gray form on

lie a Vache resembles that of dorsalis more than that of mainland

jrenatus or oxyrhynchus. U. j. wetmorei on Barahona may be

polymorphic, but the few poorly-preserved specimens presently
available from scattered localities are insufficient evidence.



10 BR] V ioka No. 324

V. oxyrhynchus is apparently monomorphic green through much
of the Dominican Republic, but it is dimorphic green and gray-

green throughout the Haitian portion of its range. In scattered

Haitian localities it is trimorphic. green, gray-green, and gray.
U. oxyrhynchus may in fact be trimorphic throughout the Haitian

portion of its range, perhaps in parts of the Dominican Republic
as well. The gray morphs are rare enough to be found only in

large, synchronous collections from Haiti; no such collections have
been made in the Dominican Republic.

The discreteness ol the morphs in all the polymorphic species,
and the lack of intermediates, suggests that the mechanism con-

trolling the polymorphism is an allelic switch at a single genetic
locus. In the trimorphic oxyrhynchus, die distribution of the

morphs is consistent with the interpretation that the green and the

gray tonus are homozygotes and that the commoner gray-green
form is the heterozygote; i.e. in all the localities from which both

green and gra\ specimens have been taken. gra\ -green specimens
have been taken as well.

I he distribution ol the color forms among the localities of the

polymorphic species and among the species of the genus suggests
that the various tonus are cryptic

tor different surroundings. U.

catesbyi is green throughout its range, darker m the western por-
tions ol Hispaniola than in the eastern, with some gray individuals

on the southwest peninsula in the Miragoanc area. U. frenatUS

is gray 0:1 the southwest peninsula and polymorphic on lie a \ ache,

while its ecological counterpart, oxyrhynchus, has green, gray-

green, and gra\ morphs in Haiti, but a preponderance o\ green

morphs in the Dominican Republic (see I able 5 ). I hese distribu-

tions correspond roughh to the pattern of humidit) and vegetation
on Hispaniola. as described b\ Wetmorc and Swales ( 1931 : 2-7).

TABLE 5

Geographical distribution of the color morphs of frenatUS

and oxyrhynchus

S/><
i ;, \
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The grayer and darker (i.e. less bright green) forms are associated

with the drier, western portion of the island. The presence of the

gray-green morph of fremitus on He a Vache and the brighter green
of the catesbyi from the islet are correlated with the presence of

denser woodland on the islet than on the adjacent mainland. This

correlation of the distribution of the color morphs with foliage

density suggests cryptic coloration as a possible function of the

different morphs.
The two most strictly monomorphic species, catesbyi and

dorsalis, are characterized by the most restricted diets. The green

catesbyi takes only arboreal prey, while the gray dorsalis takes

predominantly terrestrial prey. This additional correlation of

color pattern with ecology suggests again that the coloration of

Vromacer is cryptic, concealing the snake as it stalks agile prey.

Polymorphism in a cryptic pattern of coloration poses an interest-

ing evolutionary question. If a specific color pattern is indeed

cryptic, why is more than one pattern present at all? The theory
of polymorphism provides some likely answers and suggests the

kinds of data that should be sought to choose between alternatives.

Levins (1962-6; Levins and MacArthur, 1966) has examined

the adaptive significance of polymorphism, using an abstract mathe-

matical model of extreme generality. I shall develop a much

simpler model to examine polymorphism in the special case of

cryptic coloration, but the intellectual basis and results are the

same as those of Levins. This model is almost absurdly simple,
but the concepts illustrated are quite general and are not easily

apparent without the model.

The environment is a checkerboard with black and white

squares and the cryptic animals are checkers. Later I shall intro-

duce reproduction and "fitness" into the model, but first let us

look at crypticity alone. If we randomly place black or white

checkers on the squares of the checkerboard, roughly half the

black checkers will fall on black squares and half the white

checkers, on white. Thus half the population of either black or

white checkers will be cryptic. However, if we throw gray checkers

on the checkerboard, none of them will be cryptic, unless, of

course, the checkers are very large and the squares of the checker-

board are so tiny that it looks like the gray of a halftone illustra-

tion. Thus if two alternative morphs are to be cryptic, the environ-

ment must be a mixture of large patches of different kinds, each

with an extreme morph that is more cryptic than an intermediate

morph.
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I assume that "adaptation" is achieved through natural selection,

which favors that individual whose offspring form the greatest

proportion o\' breeders in the next generation. Correspondingly
the "fitness" of an individual is defined as the Dumber o\' his

offspring that breed in the next generation, and the individual

with the greatest fitness in a given environment is the "'best

adapted*' to that environment.

We inns allow each checker to reproduce an average of X

offspring in each generation; in each reproductive period we

throw checkers onto the board and give each checker X+d oil-

spring ii it is cryptic Inn only X d offspring if it is not cryptic.
Black checkers have black offspring; white checkers have white

offspring. We define "polymorphic" checkers to have either black

or white offspring with a 50-50 chance, whether the phcnolvpc
of the "polymorphic" checker is black or white. I he genetic or

developmental basis of this polymorphism need not be specified,

so I shall call it '"sibling polymorphism," since it requires that

the offspring of a given morph maj include both morphs. If the

checkerboard has an equal number of black and white squares,
then the offspring o\ black, while, or poKmorphic checkers have

an equal chance of being crvptic or non-cr\ptic. and the fitness

dt each type is an average of X • d and \ d. or simpK X. (You
can

easil)
s how that it the environment is an uneven mixture of

black and white squares, the morph that is cryptic in the commoner

square has a higher fitness than the other morph or the poly-

morph. ) I hus, it the environment is a spatial mixture of large

patches of two types,
a monomorphic population is better adapted

than a poKmorphic population, or at least as well adapted.

If, instead o\ throwing the checkers onto the board randomly.
we allow each ot the checkers to choose and reproduce in its

appropriate habitat, then the white squares will be occupied pre-

dominant!) b\ white checkers and the black squares by black

checkers. On sampling a large and heterogeneous area, we then

obtain both morphs. and the population appears to be polymorphic.

However, the two morphs could represent two species, rather than

a poKmorphic species. In tact, the average fitness of individuals

of the two separate species would be higher than that of a poly-

morphic species, unless the polymorphism continually adjusted

the ratio of the morphs to match the proportions of the corre-

sponding patches in the environment. Since this polymorphism
ma\ result from sampling a heterogeneous environment and does
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not require that a given individual be capable of having poly-

morphic offspring, I shall call it "sampling polymorphism'
1

as dis-

tinct from "sibling polymorphism." (Under certain restricted con-

ditions the two kinds of polymorphism are convergent, and sam-

pling polymorphism may evolve a genetic basis. See Levins, 1965,

for a discussion.)

Now instead of throwing the checkers onto a checkerboard, we
throw them alternately onto a white board or a black board for

each generation. That is, the environment is a temporal mixture

of different habitats, rather than a spatial mixture. The black

and white checkers are alternately cryptic and non-cryptic. Each

individual in a cryptic generation has X+d offspring, each of whom
has X—d offspring in the next generation; thus the average fitness

of black or white checkers over two generations is (X-fd)(X— d)
= X-—d-. On the other hand, the "polymorphic" checkers have

an equal number of cryptic and non-cryptic offspring in each

generation and their average fitness is V2 (X+d) + '/2 (X—d) =X
in each generation; then the average fitness of polymorphic check-

ers over two generations is X2
, which is always greater than

X2 —d-. If the black and white environments alternate several

times within each generation, fitness is averaged over the two

environments for each generation, and the results are the same as

in the case of spatial heterogeneity. However, sibling polymorph-
ism yields a higher average fitness than monomorphism when the

environment varies drastically with a period of the same order

of magnitude as the time between generations.
What does the checkerboard model predict about Uromacer!

If the polymorphism of Uromacer is simply a sampling poly-

morphism, then the different morphs should be associated with

distinctly different habitats or microhabitats. The habitats might
be different types of vegetation, in each of which one of the

morphs is most cryptic.

If the polymorphism of Uromacer is a sibling polymorphism,
the alternative morphs should still be cryptic in distinctly different

habitats, but the habitats will alternate in an inescapable temporal

pattern, e.g. wet-dry season. Therefore, if the polymorphism is a

genetic or developmental adaptation to a temporally heterogeneous

environment, the different morphs will often be found in habitats

in which they are not cryptic.

Documenting the adaptive significance of polymorphism in

Uromacer is a difficult, long-term project. It is first of all a field,

not a museum project. It is necessary to define the habitats in
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which each of the morphs is most cryptic. Then the alternatives

ot genetic and sampling polymorphism must he separated by deter-

mining the distribution of the morphs among the several habitats.

over a time equal to several generations oii Uromacer. As interest-

ing as the problem is. it will probabl) not be quickly solved, per-

haps not even quickly undertaken, since the required study is

longer than the lifetime of the average research grant.

Relationships within the genus. I here has been no previous dis-

cussion oi the relationships oi the species oi Uromacer.

It is at once tempting to suggest that the morphological and

dietarv series described corresponds to an evolutionary series as

well; that catesbyi is the most primitive
of the Uromacer, oxyrhyn-

chus and dorsalis the most recently derived, and that frenatus

represents an intermediate step. When the present ranges o^i the

species, the physiographic historj of Hispaniola, and the mechan-

isms ol geographic speeiation are taken into account, this sugges-

tion is strengthened.

During the Pleistocene. Hispaniola was divided by an arm of

the sea into two large islands, a northern island. Haiti north o\

the Cul-de-SaC Plain and the Dominican Republic exclusive of

the Barahona peninsula, and a southern island, the southwest

peninsula o\ Haiti and the Barahona peninsula ( Schuchcrt. 1935;

Weyl, L966; Williams. 1961). I he ancestral colubrid ( Maglio,

in prep., suueests something similar to Alsophis) had given rise

to a catesbyi-like form, to be called "proto-catesbyi," and to

"proto-frenatus." autochthons of the northern and southern is-

lands respectively. Proto-frenatus invaded the northern island,

and as it came into contact with the well-established proto-catesbyi.

the characteristics that distinguished the tWO species were inten-

sified (character divergence o\ \la\r. 1963. after Darwin). By
its increased divergence from proto-catesbyi. the invading proto-

Erenatus gave rise to 'proto-oxyrhynchus.'" ancestor oi oxyrhyn-
chlU and dorsalis.

I he proposed sequence accounts for the presence in dorsalis

of characters similar to both frenatus and o.wrhxnehus. The pro-

genitor of dorsalis on Gonavc was presumably proto-oxyrhynchus.
which would have retained similarities to proto-frenatus and thus

to frenatus. while differentiating in the direction of o.xyrhynchus.

Alternatively,
dorsalis could have been derived directly from

proto-frenatus. and its similarity to o.xyrhynchus could represent

parallel evolution of the species. Lack of evidence relevant to

these alternatives is in itself sufficient reason for provisionally call-

ing dorsalis a separate species.
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This evolutionary sequence is only an interpretive hypothesis
and cannot be tested, but it embodies processes that have been

suggested to account for the present distribution of other His-

paniolan reptiles. The postulated distinction of proto-catesbyi and

proto-frenatus, as the respective autochthons of the northern and

southern islands, is paralleled by the distinction of Anolis coeles-

tinus and Anolis chlorocyanus, of Anolis aliniger and Anolis

singularis, and perhaps of the Anolis of the monticola group and

the subspecies of Anolis ricordii (Thomas and Schwartz, 1967;
Williams 1965a, 1965b). The subsequent invasion of the northern

island by proto-frenatus is paralleled by the Anolis of the setni-

lineatus group. Williams (1961) suggests that Anolis olssoni and

A. semilineatus are indigenous to the northern and southern islands

respectively and that their present distributions are the result of

the relatively recent invasion of the northern land mass by semi-

lineatus. Similarly, Schwartz ( 1967) suggests that Ameiva taeniura

originated on the southern island and has since invaded the

northern land mass.

There are probably other patterns of radiation that are con-

sistent with the present ranges of the species of Uromacer, and

almost as simple in the changes of morphology that they would

require. However, several conclusions will remain unchanged

given such alternative patterns. U. catesbyi is clearly more differ-

ent, in morphology and diet, from the other species than they
are from one another. It is then significant that only catesbyi is

broadly sympatric with the other species of the genus. U. frenatus,

oxyrhynchus ,
and dorsalis are similar in morphology and may

provisionally be considered allopatric ecological replacements.

Explaining the origin of dorsalis on Gonave as more than a

historical accident requires bold speculation in the absence of

critical data. This speculation is justified, however, as it also

suggests a possible derivation for the problematical fauna of

Gonave.

Present knowledge of the fauna of Gonave is scanty, but it is

already apparent that the fauna is an odd mixture of species

characteristic of the northern and southern islands of the Pleisto-

cene (See Table 6). During part of the Pleistocene, Gonave was

reduced to about one fourth of its present area (Butterlin, 1960).

When the northern and southern islands were rejoined, Gonave

may have been connected to the mainland by a spit at least 3 km
wide to the north and 7 km wide to the south (Fig. 1; also Wood-

ring et al., 1924), which would have allowed the fauna of both

regions to invade Gonave. When Gonave became insular again,
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those species whose presence had depended on continuing invasion

would he eliminated, leaving only those best adapted to the

restricted habitats of Gonave and those potential competitors that

were most divergent. The geographic origin of the invading species

would be irrelevant to their subsequent persistence.

TABLE 6

Reptiles of Gonave and their areas of origin

\/'ci /< \ Origin

Gonatodi i albogularis

Sphaerodat tylus < inereus

fteliigt r i ci hranae

Audits brevirostris (end. subsp i

( hlorot yanus
i \ bott I

olsoni

singularis

( m luni ( hi nnlti

1 1 ocephalus vinculum (end subsp i

North

North

South

Reference

Williams. 1965 a

Williams. 1961

Williams. 1965a

Ameiva <
(try solai ma ( end.

taeniura
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In particular, if proto-catesbyi, proto-frenatus, and proto-

oxyrhynchus all reached peninsular Gonave, the ultimate per-
sistence of the most divergent pair, and the elimination of the

intermediate proto-frenatus is predictable. The dietary divergence
of dorsalis and catesbyi confirms the role of interspecific competi-
tion in the origin of dorsalis. U. dorsalis clearly differs from

catesbyi in foraging habitat, if not in foraging behavior, to a

greater extent than jrenatus and oxyrhynchus differ from catesbyi

(Table 3). Interspecific competition may necessitate this increased

divergence of dorsalis and catesbyi on Gonave, whereas less diver-

gence insures the coexistence of two sympatric Uromacer on the

more extensive and heterogeneous Haitian mainland.

If the history above is wrong, Gonave deserves intensive study
as an extraordinary example of an island colonized from two com-

parable and equidistant sources. If the suggested history is cor-

rect, then Gonave is a model of the faunal transformations of a

continental island that when peninsular had the full complement
of species of the adjacent mainland: while several closely related

species could persist when immigration from the mainland was

easy, fewer were able to persist after their populations became

insular. Those that did persist on the island had to be strongly

divergent ecologically. According to such a model, an interpreta-

tion of the fauna of a continental island must emphasize the eco-

logical compatibilities of the potentially resident species, rather

than their relative vagilities and routes of invasion from the ad-

jacent mainland.
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Appendix

SYSTEMATICS

The synonomy of each species cites only the original descrip-
tion and additions to the synonomy of Cochran ( 1941 ). The data

for the cited geographical range are given in Figure 1 . The extreme

measurements of the snakes examined are given for each metric

character; the standard error for each measurement is listed in

Table 2. A list of all specimens examined, their localities and

color morphs, and the stomach contents listed in Table 3 are filed

with the specimens at the Museum of Comparative Zoology.

Uromacer catesbyi (Schlegel)

Dendrophis catesbyi Schlegel, 1837, Essai sur la physionomie des serpens,

2: 226 (type loc. "L'ile de St. Dominque").
Uromacer scandax Dunn, 1920, Proc. New England Zool. Club, 7: 43 (type

loc. Tortuga Island).
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Range. Hispaniola: the coastal area aorth of the Cul-de-Sac

Plain, the southwest peninsula of Haiti, upland valleys of the in-

terior of the island, lie a Yaehe. He de la Gonave, an J lie de la

Tortue. It is sympatric with ever) other species in the genus.

Diagnosis. Snout 2.0 (range: 1.7-2.7) times eye diameter; scale

rows at midbody 17; ventrals lb7 (range: 160-180); subcaudals

183 (range: 163-205); anterior loreal absent. 254 specimens
were examined: 14 W1NH. 7 l

> ASFS, 6 BMNil. 21 I'MNH,
126 MCZ. 8 USNM.

Color pattern. Green morph: dark green above, light yellow-

green below, the colors meeting on the 3rd scale row; head dark

green above, cream below, a light line above the eye and a dark

line from the snout to the end o\' the head i alter M< / 64800). A
few specimens have a light

lateral line on the 2nd and or 3rd scale

row rhe dorsal dark green varies geographically, from a dark.

brownish green in western Haiti to a \er\
light green in the

eastern Dominican Republic. Specimens from lie a \ ache are

somewhat lighter than those from the adjacent mainland.

Graj morph: gray above, cream below, the colors meeting on

the 3rd scale row; head gray-green above, cream below, a light

line above the eve (after \i( / 66350). I his morph has been

found in 5 specimens from the Miragoane area.

Nomenclature. Dunn (1920) defines scandal as "like Uro-

macer catesbyi but with 19-11 scale rows and 181 ventrals."

Examining the holotype (USNM 59438), I count 17 scale rows

at midbody and 180 ventrals, with \

(
> scales around the neck

persisting to within 5 em o\ midbody. A count oi \

(
) scale rows

persists for some distance down the body in six o{ the 254

catesbyi examined: there are also three typical catesbyi from

scattered localities with ventral counts of 177. 178. and 179.

Two catesbyi typical
in scale characters (NIC/. 37607, USNM

59920) have been taken from He de la I ortue. but larger collec-

tions ma\ reveal an endemic subspecies oi catesbyi for which

the name scandal would be appropriate.

Uro\i\( ik prenatus (Gunther)

Ahaetulla frenala Gunther, 1X65. Ann. Mag. Nat. Hist.. Scr. 3. 15: 94 (type

'oc. "no: known" ).

Uromacer wetmorei Co:hran. 1931. Proc. Biol. Soc. Washington. 44: 91

( type lot Isla Beata i

Range. Southwest peninsula of Haiti east and north to the

Cul-de-Sac Plain, lie a \ ache. Isla Beata. and the eastern coast
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of Barahona Peninsula. Records outside this area have been
based on misidentifications (Cochran, 1941). It is sympatric
with catesbyi throughout its range and with oxyrhynchus at the

base of the southwest peninsula.

Diagnosis. Snout 2.6 (range: 2.1-3.0) times eye diameter;
scale rows at midbody 17; ventrals 187 (range: 177-196); sub-

caudals 204 (range: 185-212; but AMNH51416 has 135 and its

tail appears intact); anterior loreal absent. 102 specimens were

examined: 4 AMNH, 39 ASFS, 2 BMNH, 46 MCZ, 11 USNM.
Color pattern. Gray-green morph: Gray-green frenatus from

He a Vache are dark blue (probably green in life) above, mottled

gray to gray-brown below, the colors separated by a white line on
the 2nd and 3rd scale rows from four head lengths down the neck

to the vent; head blue (probably green in life) above, cream below,
a light line above the eye, dorsal edge of upper labials black (after

MCZ37630). The posterior extent of the white line is variable;

on some specimens it fades as far anteriorly as midbody. Gray-
green /. wetmorei from Barahona are as above, but the white line

is on the 4th and 5th scale rows from the snout to one head length
behind the vent (after AMNH51421). One specimen (MCZ
43806) is not mottled ventrally and may represent a green morph,
but it has been so blackened by the preservative that it is impossible
to infer its color in life.

Gray morph: Mainland /. frenatus are finely mottled gray above

and below; a trace of green on the top of the head, light green on

upper labials, chin, and ventral neck (after MCZ65530). Gray
frenatus from He a Vache and the type specimen of /. wetmorei

(USNM 83891, Isla Beata) are the same as above but with the

4th and 5th scale rows very light, thus giving the appearance of a

wide, dark gray dorsal stripe (after MCZ37629).
Nomenclature. Cochran (1931) described wetmorei on the

basis of a single specimen (USNM 83891 ) from Isla Beata, noting
its close relationship to frenatus. I have re-identified 5 specimens
from the Barahona mainland (MCZ 43806, AMNH51416,

51419-21) as wetmorei. These additional specimens narrow the

morphological distinction between frenatus and wetmorei. U. f.

wetmorei has a significantly lower ventral count (180) than /.

frenatus (189) (t=5.7, 45d.f.), although there is extensive over-

lap. The color patterns of /. wetmorei are unlike that of mainland

/. frenatus, but are quite similar to those of /. frenatus from He a

Vache. Until enough specimens are available to characterize the

Barahona population, I prefer conserving the name wetmorei to

designate a subspecies of frenatus.
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Specimens of frenatus from Diquini show some characteristics

that might be attributed to introgression hv oxyrhynchus. BMNH
1913.7.17.29 has a ventral count of l%;'USNM'l 17282 has the

anterior loreal scale; MCZ 8683, USNM 117282. and 117346
differ from typical f. frenatus in coloration, being gray with a

broad stripe oi gray-green down the back. Each oi these speci-
mens can be detiniteK identified as an aberrant /. fremitus, but it

seems strange that all the frenatus from Diquini are aberrant.

Recent collections from the Diquini area include no frenatus, but

typical frenatus and oxyrhynchus are found together in the Jacmel

and Miragoane areas, and in Port-au-Prince, adjacent to Diquini.
With DO evidence of interbreeding. Without a larger sample, fur-

ther speculation i^n the significance o\ the Diquini population
seems pointless

URcm\< i k ox 1
! Kin m in s Dumeril and Bibron

Uromacei oxyrhynchtu Dumeril and Bibron, 1854. Erp6tologie Generate,

7: ""2 (type loc. "Senegal").

I\an^i\ Hispaniola: coastal area north of the Cul-de-Sac Plain,

southwest peninsula ol Haiti west to Miragoane. lie de la Tortue.

and Isla Saona. It is sympatric with catesbyi throughout its range.
and with frenatus at the base of the southwest peninsula. V.

oxyrhynchus is not known to occur with f. wetmorei, though
Mertens I 1939: 7 l

>) reports seeing an oxyrhynchus and a frenatus

in the same bush at "Camberlen" (near San Cristobal. D.R.); he

did not catch the frenatus, however, so that il is not possible to

be sure that the snake was not a gi"a\ oxyrhynchus. One specimen
of oxyrhynchus (USNM 75927), collected by J.S.C. Boswell

in 192S. is reporte.l as taken from Anse a Calets. Cionave. I \-

ceptional localities o\ other specimens in Boswell's 1

1 >2S collection

have been attributed to labeling errors (Schwartz, 1965). Collec-

tions from lie de la Gonave in the last ten years contain many
catesbyi and dor sous, but no oxyrhynchus.

Diagnosis. Snout 3.0 (range 2.5-3.7) times eye diameter; scale

rows at midbody 19; ventrals 200 (range: 189-212); subcaudals

199 (range: 183-211); anterior loreal present in 25 of the 129

specimens examined: 6 AMMI. 8 BMNH. 2 FMNH. 97 MCZ,
15 USNM. 1 YPM.

Color palter)}. Green morph: dark green above, light yellow-

green below, the colors separated by a white lateral line on the

1st and 2nd scale rows from the snout to two hcadlengths beyond
the vent, ventral edge of the scales in the 1st row black; head
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green above, cream below, a light line above the eye, dorsal edge
of upper labials black (after MCZ62701). There are variations

in color intensity. The lateral line may be edged by black, yellow,
both, or neither. In a few specimens, as much as the anterior half

of the lateral line is indistinct or lacking.

Gray-green morph: like the green morph, but with the ventral

surface finely mottled gray to gray-brown from the neck to the

tip of the tail (after MCZ62703). This morph has been found

in Haiti and in the eastern Dominican Republic. Variations are as

in the green morph.

Gray morph: finely mottled gray above, more coarsely mottled

gray below, 2nd, 3rd, and 4th scale rows lighter gray, dorsal edge
of scales in the 5th row black from midbody to vent; head as in

the green morph (after MCZ 62702). Four specimens of this

morph have been taken from scattered localities in Haiti.

Uromacer dorsalis Dunn

Uromacer dorsalis Dunn. 1920, Proc. New England Zool. Club, 7: 43 (type

loc. Gonave Island).

Range. lie de la Gonave. It is sympatric with catesbyi.

Diagnosis. Snout 2.9 (range: 2.5-3.7) times eye diameter;

scale rows at midbody 17 (19 in MCZ 93146); ventrals 200

(range: 192-210); subcaudals 210 (range: 197-228); anterior

loreal present (absent in MCZ93139). 84 specimens were ex-

amined: 7 ASFS, 65 MCZ, 12 YPM.
Color pattern. The species is monomorphic: finely mottled gray

above and below, the dorsal region between the 5th scale rows

darker; head green above, light green below (after MCZ61043).

In very light specimens the dorsal stripe is indicated only by black

spots on the dorsal edge of scales in the 4th row.

Nomenclature. U. dorsalis is more similar to oxyrhynchus than

to frenatus in general body form, snout length, ventral count, and

the presence of the anterior loreal scale, but more similar to

frenatus in midbody scale count, subcaudal count, and color pat-

tern. Since dorsalis is unique in its diet and morphologically inter-

mediate between two distinct mainland species, I retain it as a

distinct species. Although I admit a close relationship between

dorsalis and oxyrhynchus, the evidence is not compelling enough
to warrant calling dorsalis a race of oxyrhynchus.


